Introduction
The US president Lyndon B Johnson launched the affirmative-action programs in 1965, stating: "You do not take a person who, for years, has been hobbled by chains and liberate him, bring him up to the starting line of a race and then say, 'You are free to compete with all the others', and still justly believe that you have been completely fair." 1 Rather, President Johnson wanted ". . . not just equality as a right and as a theory but equality as a fact and equality as a result." 1 The struggle continues to make equity a fact and a result. Through a series of legal decisions, including Supreme Court rulings, culminating in Grutter versus Bollinger, the rationale for efforts to develop a more equitable and inclusive educational milieu changed to be, in Supreme Court Justice Sandra Day O'Connor's words, ". . . obtaining the educational benefits that flow from a diverse student body", 2 a shift in focus from what was beneficial for the individual submit your manuscript | www.dovepress.com
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Vick et al what was beneficial for all. However, as much as society has changed in the last 50 years, much of it remains the same. Still, the underrepresentation of some racial/ethnic groups in medicine today is rooted in the history of segregated and unequal education (kindergarten through medical school), 55 as well as in the barriers to professional advancement, some of which continue in academic medicine, an education system in which racial/ethnic minorities receive poorer-quality education at every level, and a culture in which institutional and interpersonal racial discrimination remain a reality. 1 Unlike some intractable problems facing the health-care system, diversity in medical schools can be understood as a problem of manageable magnitude that can be solved with the necessary will to do so because there is a clear pathway to such success.
Institutional mission
A growing body of research illustrates the importance of aligning efforts across the operational continuum to achieve diversity goals. This alignment begins with the institutional mission and the message it conveys about the priorities of the institution to potential applicants, community, staff, and faculty. 4, 5 Mission statements are meaningful statements about the values and intended direction of medical schools. 8 The traditional themes of education, research, and service dominate most medical school mission statements. The emerging themes of physician maldistribution, overall primary-care physician shortage, diversity, and cost control are cited less frequently. Failure to cite these emerging themes may reflect the institutional leadership's lack of commitment to these issues, 6, 7 as the first and most fundamental tenet of a mission statement is to establish a vision that people can live up to, thus providing direction and purpose to its constituency. To the extent a mission statement is meaningful and reflective of its constituency's beliefs about institutional diversity, the constituents will follow the direction articulated in the mission, in order to achieve the purpose of the organization. Therefore, as an expression of vision and a reflection of the broader social environment in which it is embedded, any mission statement should have diversity as a major consideration.
Although including diversity and other emerging themes, such as social justice or health equity, in a mission statement does not guarantee results, omitting them may suggest that the institution has not fully, if at all, embraced these issues. 9 When public commitments to social justice or social determinants of health are not present, physician graduates are less likely to choose to practice in underserved areas or help underserved populations. 10 As such, to embrace societal responsibilities, institutions need to be proponents of diversity and inclusion, encourage their students to serve all patients, and embrace health equity.
Institutional leadership
The importance and salience of having administrative leaders with an explicit commitment to workforce and student diversity is a prominent and pivotal factor in the medical literature on the subject. Organizational leadership shapes the general work climate and expectations around diversity, recruitment, and retention. This leadership and commitment must extend beyond the deans' offices to departmental and divisional leaders. Extending accountability to the departmental level encourages intentional internal support and fosters a commitment to enhancing diversity. A piecemeal approach where diversity is only one department's responsibility may result in a "silo" approach, making diversity a principal issue for only certain groups or departments. 3 Every effort must be made to integrate diversity plans and programs into the overall mission and fabric of the institution. When adversity comes, diversity and diversity programs are at risk if they are not core to the institution or its mission.
Holistic review
Following the Bakke decision, individual medical schools, supported by the Association of American Medical Colleges (AAMC), worked to expand the frame of reference for evaluating applicants for medical school. These efforts have come together under the rubric "holistic review", permitted by the US Supreme Court in 2003: ". . . a highly individualized, holistic review of each applicant's file, giving serious consideration to all the ways an applicant might contribute to a diverse educational environment." Under such an approach, a school seriously considers each "applicant's promise of making a notable contribution to the educational milieu by way of a particular strength, attainment, or characteristic, eg, an unusual intellectual achievement, employment experience, nonacademic performance, or personal background."
2 What has evolved is a flexible, individualized way of assessing an applicant's capabilities by which balanced consideration is made on how the individual might contribute value as a medical student and physician. 25 The first US adoption of holistic review occurred more than a decade ago, and today there are relatively few medical schools that are unaware of these principles. Four clear criteria have been associated with successful application of holistic approaches in medical schools over the last few 
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Diversity in US medical schools years, 25 although the focus has been on the first criterion: balancing applicant attributes, metrics, and experiences. It is hoped that by framing the decision process in this way that individual admission-committee members may overcome implicit bias and the previous dominance of academic metrics might be mitigated to encourage a more strategic approach to medical school student enrollment. However, this grouping of applicant factors into three large categories may be too superficial, and does not guarantee diversity, inclusion, or any other outcome. 56 Much of the medical school literature regards holistic review as a positive tool that can be utilized to achieve greater diversity or inclusion in its incoming medical student classes. Like any tool, however, holistic review is neutral. How it is used is dependent upon the actions and desired intent of medical school leadership. It may be used to increase, maintain the status quo, or even decrease the diversity of incoming classes 56 if desired. By obliquely considering "other factors" that are not explicitly stated, the intent is unable to be predicted or known. To achieve transparency, the factors considered and any weighting of those factors should be explicitly stated and readily available for public scrutiny.
Applicant-selection methodologies
A variety of methodologies are available for scoring personal attributes, experiences, and metrics that can be equitably applied to enhance diversity or other outcomes, such as rural selection, 29 without changing minimum admission requirements or other academic metrics. 30 There are over 30 distinct factors that can be categorized in different ways as attributes, experiences, and metrics. For example, a student's research can be judged based on its intellectual curiosity (attribute), the experience they had in the laboratory (experience), the type of journal it was published in, and their position on the authors' list (metric). Further, during the four opportunities for their consideration in the admission process (selection for secondary application, selection for interview, the interview, and the final deliberation), how much they are considered (weighting or threshold: yes or no), and who makes the decision (the whole or a subset of the admission committee) are considered, the opportunities for a spectrum of different outcomes are present, depending on how the decision process is structured. Modeling a variety of methodologies using a school's actual experience to determine the optimal methodology to meet the institutional mission and goals should be undertaken. Alternative approaches, such as beginning with the end in mind, develop a list of expectations regarding incoming freshmen, derive a list of constructs that are hypothesized to be essential for success, and then develop a series of measures to assess student potential and better represent the totality of relevant student outcomes, and may represent one of many alternative methodologies. 28 Regardless of the admission methodology utilized, it should value the noncognitive characteristics that seem much more important and prominent to practicing physicians, 27 and probably the community, and rely less on past academic achievement. 28 Ultimately, the admission process strives to identify those applicants who will become outstanding physicians. When an institution goes through the process to describe what holistic review means, they should be clear and accurate. What that means will depend upon the mission of the school and to whom and how it is defined. Desirable physician attributes identified in the ivory tower of academics have included intellectual ability, commitment to service, cultural sensitivity, empathy, capacity for growth, emotional resilience, strength of character, personal characteristics, curiosity, and engagement. 26 However, when expert practitioners from a range of specialties selected attributes for physicians, they chose integrity, primacy of patient care, communication skills, empathy, lifelong learning, tolerance of ambiguity, and recognition of one's limitations. 27 These characteristics may reflect differences in what makes a successful student and what makes a successful physician, but what is most striking is the absence of intellectual ability as an important criterion for expert practitioners. Regardless of the factors chosen, their grouping, and any weighting scheme used, the factors should be explicitly detailed, publicly reported, and reviewed yearly by the appropriate committee to ensure transparency that the optimal outcome reflective of the school mission and robust diverse educational environment is achieved. Methodologies should value the noncognitive characteristics that seem more important and pertinent to practicing physicians and the community.
Medical school applicants
Prioritizing the institutional effort to recruit and retain diverse students is paramount, for without diverse applicants, no matter how unbiased and holistic a selection process is, an institution cannot achieve a diverse student body. A comprehensive strategic plan of recruitment and retention is favored over one that conflates recruitment with retention or one that offers short-term, purely economic incentives, such as scholarships, to applicants. The latter creates an 
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Vick et al environment where diversity can be purchased, as candidates are looking only to alleviate long-term debt, as educational debt is substantially higher for diverse students.
2 As long as large-enough economic incentives are available, diversity will exist. When these incentives recede or are eliminated, the diversity pool becomes nonexistent, because there were no lasting organizational structures in place to ensure its continuance. Further, a scholarship-only strategy assumes that, "all things being equal", finances are the determining factor for applicants. A more insightful strategy envisions making the school more attractive to not only diverse candidates but to all candidates, because seldom are all things equal, except for financial issues.
Of the nine factors associated with favorable medical school selection, at least four are modifiable: interactions with students, faculty and staff; potential for student research; strong community links; and potential for faculty mentorship. Even when the focus is narrowed to just diverse candidates, the majority of the decisive selection factors are modifiable. 23 Even the lay recommendations 24 that reinforce selection factors identified by diverse students 23 contain similar modifiable factors. These factors provide opportunities for possible intervention and improvement by medical schools. For example, a medical school that supports service and community outreach and ideally supports research that focuses on minority health or health-care disparities 24 will likely be favored in diverse candidate selection.
A large diverse applicant pool is needed to ensure the appropriate candidates can be chosen for the incoming medical school class. Understanding the optimal rationale and components for a successful recruitment program is important. Benchmarking with other schools regionally and nationally will identify what should be the relative size of a pool. Ongoing awareness campaigns should also be undertaken to maintain the existing size of the pool and to continue to attract outstanding candidates. Identifying where deficiencies in the applicant pool exist will permit more specific and effective initiatives to increase diversity. The availability of qualified applicants who are interested in your school is the ultimate objective. Building opportunities for personal interaction between applicants and faculty, students, and administration during the interview process is an integral component in recruitment. Along with this, schools should strive to maintain regular personal contact with their diversity pool. The ultimate objective is to maintain (if not increase) the availability of qualified applicants that are interested in a medical school, as well as raise a school's status on an applicant's consideration list.
As medical schools allocate attention and resources to recruiting, they should also consider the resources needed for support services for all students. Efforts to enhance access are vital, but recruitment initiatives should not be conflated with efforts to improve an institution's capacity to address the quality of the context in which students engage with diversity. 15 Integrated curricula present opportunities to include experiential learning, content, and skills that would be useful to attract diverse students who want to help their communities. Sole dependence upon volunteer and student-run programs for recruitment or student support will guarantee long-term failure.
Role of diversity
Recent advances in understanding diversity and its relationship to students allow greater insight into what needs to be accomplished with diversity programs. Compared with other forms of diversity, racial and ethnic diversity is uniquely associated with students' perceptions of learning from others who are different. Other forms of diversity do not appear to have this same potency of association or capacity to enhance the educational environment. 13 It was once thought that there was a positive linear relationship between diversity exposure and the educational environment, suggesting that even a small amount of diversity had a beneficial effect. Recent research has called these beliefs into question. In one study, 8,615 first-year students at 49 different colleges and universities were followed. Results indicated that rare or moderate diversity interactions were associated with virtually no growth and sometimes even slight declines in leadership skills, psychological wellbeing, and intellectual engagement in the student body, all characteristics that institutions aim to enhance in their students. In contrast, very frequent diversity interactions were associated with considerable growth in those attributes. Similar results were seen throughout the study, regardless of students' race or institutional characteristics. 14 The impact of diversity is based not only on quality but also quantity, and thus institutions need to be aware of the importance of critical mass in diversity efforts. Increased diversity in medical schools will increase the likelihood of patient-physician concordance, a shared demographic identity or beliefs between the physician and the patient, which results in improved relationships, patient satisfaction, trust, and patient adherence to physician recommendations. These factors ultimately are thought to be impactive in the fight against health disparities.
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Critical mass
In nuclear physics, critical mass is the amount of fissionable material needed to initiate a chain reaction. Recent work in the social sciences has put a number on the insightful words of Margaret Mead: "Never doubt that a small group of thoughtful, committed citizens can change the world; indeed, it's the only thing that ever has." If opinions are reflective of attitudes, and attitudes of behaviors, then about 10% is the proportion of a population needed. When 10% of a population strongly holds a minority opinion, it rapidly becomes the majority opinion. Several conditions must be present before the rapid change occurs: committed proselytes, randomly distributed throughout the population actively engaging the majority in an ongoing fashion. 4 Translated to medical school classes, institutions would need 10% of diversity students passionately committing to diversity goals and actively engaging the uncommitted. Unfortunately, none of the conditions is met, and nor is this percentage commonplace in medical school classes. Not achieving a critical mass of diverse students has consequences that extend beyond the students themselves.
The critical mass necessary to achieve "educational benefits that flow from a diverse student body" remains to be defined precisely. A recent review of the social and learning environments experienced by diverse students in medical school strongly suggests that those educational benefits do not flow in their direction. Rather, the environments experienced by diverse students were more negative than those experienced by white students, 1 and it appeared to get worse over time. 5 Minimal improvements have yet to occur, as studies continue to demonstrate that African-American, Latino, female and "lesbian/gay/bisexual/transgender/queer" respondents have lower degrees of engagement than their counterparts. 11, 12 Of the three identified time-honored principles to improve diversity and close the health-profession gap (culture, improving pathways to schools, leadership commitment), culture is often the most neglected precondition for success. 6 The context in which students interact and learn is open to specific engineering in the curriculum. Avenues that have been previously utilized in this context are experiential learning and group activities and discussions. All subtle curriculum changes that place students on an equal footing with one another when they interact are helpful, yet the literature on successful interventions to improve the educational or social environment for diverse students remains weak and increasingly dated. 1 Regardless, medical schools are accountable for the educational environment they specifically engender, since the goal of the totality of educational endeavor is to create a conducive educational environment for all students to achieve the stated educational goals.
So where are we? We know that the racial makeup of the incoming classes is of paramount importance. We know that small numbers are ineffectual and that a critical mass needs to be achieved. We know that a common cultural background will be a cultural multiplier that will increase the likelihood of success. We know that considering immigrants or naturalized citizens as native-born students is unlikely to result in the same outcomes as native-born candidates, because of differences in culture. Even with this knowledge, the unique circumstances of every school, its mission, and class characteristics make any universal formula inadequate. To ensure the benefits associated with diversity, the quality of student interactions, and their perceptions of the diversity climate should be important considerations.
Role of faculty
The recruitment and maintenance of diverse faculty is integral to the development of diversity throughout an institution. A diverse faculty facilitates the recruitment of all students and residents, plays a key role in their education training, and fosters an environment conducive to advancement and development. All students deserve the opportunity to interact with people reflective of the nation and community in which they will serve.
Medical school faculty members are key to reducing health disparities, a point underscored by the American College of Physicians in 2004. 17 In addition, the presence of diverse physicians in academic medicine can improve minority health and reduce health disparities through a variety of mechanisms, including accelerating medical and public health research, training students and residents to provide culturally competent care, 18 and providing medical and health-policy leadership that improves organizational processes. 19 The proportion of minority students 10 years prior showed correlation with minority faculty representation, suggesting that enhancing the pipeline of diverse students to medical school or specific resident-recruitment activities could be an effective long-term strategy to increasing diverse faculty representation. 20 Other ways to recruit a diverse faculty could be through social networks, diversity committees, or faculty interpersonal connections. Tapping into African-American or Latino professional organizations (eg, Society of Black Academic Surgeons, National Hispanic Medical Association, and National Medical Association) could also be utilized to identify potential faculty candidates. School leadership 
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Vick et al attending and/or participating in diverse organizations' meetings, such as the National Medical Association, demonstrate much more of a commitment than a simple letter or job posting ever could.
Successful strategies for underrepresented in medicine (URIM) faculty recruitment and retention include institutional leadership, the use of human capital and social relationships, and strategic deployment of institutional resources. 21 While there have been advances in the last decade in the recruitment of African-Americans and other people of color within the ranks of US medical schools, complacency should be avoided. At the current national rate of minority admittance, it would take nearly 1,000 years for the proportion of African-American physicians in academic medicine to catch up to the percentage of African-Americans in the general population.
21
Premedical experience
The premedical experience for students from underrepresented backgrounds needs to be addressed in plans for increasing diversity in medical schools or other health professions. Coming from a shallow reservoir, many diverse students leak from the medical school pipeline during their undergraduate educational experiences, because they are underprepared to endure the challenges of the premedical curriculum. High schools serving students of color are less likely to offer advanced-placement courses and gifted programs when compared with schools serving predominantly white populations. Of the schools that have these options, students of color are less likely than their white peers to be enrolled in those courses. 31, 32 Just under one in five AfricanAmerican high school students attend a high school that offers advanced-placement courses, a higher proportion than any other racial group. 33 First-generation African-American or Hispanic college students from low-income families are more likely to be underprepared, because they have not taken higher-level math and science courses prior to entering college. 34 This does not mean that they are unworthy to become physicians, but implies that they are unprepared for the journey's end. Education research demonstrates that students from all backgrounds benefit from intentional firstyear programs, frequent interaction with faculty, and career exploration. Notably, it is underprepared students who appear to benefit the most from these practices. 38 Undergraduate schools sometimes employ special intentional programs to prevent incoming students from abandoning their aspirations of attending medical school, 39 thereby fixing the leaky pipeline for African-American students and other diverse students. Historically, chemistry courses are often the ones that cause diverse science, technology, engineering, and mathematics (STEM) students to abandon aspirations of becoming a physician. Intentional, directed support may prevent otherwise-acceptable applicants from changing their career aspirations. 40 Xavier University in Louisiana, for example, has been the exemplary diverse-undergraduate premedical program for over a decade. 43 It has consistently ranked first in the nation regarding the number of AfricanAmerican college graduates who go on to medical school. A plethora of intentional undergraduate premedical programs are readily available for review. 3, 41 The success of these types of programs suggests that many diverse undergraduate candidates are underprepared, but able to achieve STEM success, and that more effort should be spent on fixing the existing pipeline, rather than building new ones.
Undergraduate advising plays a pivotal role for diverse students who have fewer resources available to them from knowledgeable friends or family regarding undergraduate coursework and medical school admissions and selection practices. Often, these students may experience challenges in the transition from high school to college, because of family financial struggles and lack of parental guidance. [35] [36] [37] Therefore, greater reliance is placed upon undergraduate counseling to address the gap and equalize the playing field for diverse undergraduate students. Unfortunately, too often undergraduate counseling is neither aware of nor tailored to diverse-student needs. It is important for undergraduate advising to include guidance about appropriate summer activities, extracurricular involvement, the medical school application process, preparation for the Medical College Admission Test (MCAT), and preparation for medical school interviews.
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Pipeline programs
Pipeline programs are often viewed as the key long-term strategy for the identification of future medical students. From as early as high school, underrepresented students are supported and mentored in an effort to increase minority matriculation into medical schools. These programs can either be inspirational and focus on increasing awareness of a career in health care, or developmental and focus on enhancing the skills and preparation of its participants. Although both will increase the pool of applicants, the latter (properly executed) will more likely enhance the applicant pool in a shorter time frame and have different milestones.
Relationships between medical schools and pipeline programs are required to maintain a diverse applicant pool. 
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Diversity in US medical schools They must be cultivated consistently over time, necessitating a stable and robust funding base. 22 Experience has shown that direct personal contact between medical school personnel and representatives of individual institutions is critical for the success of collegiate-pipeline efforts. Interactions on an ad hoc basis between medical school personnel and student groups are less effective, because of their transient nature, limited duration, and limited reach. 3 If a medical school establishes and maintains a relationship with a premedical counselor, they have established a relationship with potentially scores of premedical students over years. Both strategies need to be employed synergistically to achieve optimal outcomes.
Such programs as Faces for the Future highlight the value of inspirational and developmental pipeline programs for high school students. Between 2013 and 2015, 45 students from Hayward, California were accepted into the program: 62% were at or below the federal poverty line, 25% had a history of homelessness, 76% had incarcerated friends and family, 80% were from fractured families due to divorce, abandonment, or immigration issues, 39% would be the first of the family to graduate from high school, and 95% had experienced difficulties in both the home and the community. As a group, the students represented 14 ethnicities, spoke seven languages, and more than two-thirds of them were either bilingual or multilingual. When they began, 77% of them were not on track to graduate from high school. With the proper intervention, support, and coordinated services, all the students graduated from high school and were accepted to college. Despite the astonishing success of the program, the expected number of baccalaureate graduates for these students would be perhaps eight or nine students. Not all of the student graduates would have the desire or academic metrics to compete successfully for admission to medical school. Understanding that the long-term success of many programs targeting high school students is something less than 20% in any graduate school (not just medical school) in a decade highlights the need for other vehicles to achieve the ideal enrollment in diversity programs.
Undergraduate postbaccalaureate programs
Undergraduate postbaccalaureate preparatory programs are pivotal among medical school efforts to increase diversity across the country. However, some schools are ambivalent about postbaccalaureate programs. Such concerns should be explored and appropriately addressed. 53 The belief that postbaccalaureate applicants have not earned consideration and somehow are not qualified for medical school is incorrect.
Broader long-term data from the National Post-Baccalaureate Consortium have shown that postbaccalaureate graduates have gone on to exemplary careers in every specialty. They were also more likely to provide care in federally designated underserved areas and to practice in institutional settings where vulnerable populations had access to care. 50 Ohio State University (OSU), ranked among the top 20 public universities in the US and 34th in the US News and World Report's list of "Best global universities", is the nation's most comprehensive research university 48 and achieved a 91% success rate for students whose MCAT score average was less than the 45th percentile through their postbaccalaureate program. 22 While the floor for academic metrics is unique to each school, the most prominent factors in overall student success are the quality of instruction and support services. That same year of OSU's success rate, AAMC statistics showed that only 20% of national students with MCAT scores equal to or lower than graduates from OSU's postbaccalaureate were admitted to medical school. 49 Such findings as this would suggest that a significant number of valuable applicants to medical school are presumably not admitted because of a lack of adequate support services.
Some researchers have posited that medical school desires to garner top ranking on consumer-reporting services, such as the US News and World Report, may be at odds with efforts to increase diversity. 51 Indeed, a review of the most recent US News and World Report Best medical school ranking methodology finds "student selectivity" accounting for 20% or less of the total ranking for most of the medical schools in the US. Closer scrutiny of the US News and World Report methodology reveals that less than 2% of the overall nonresearch rankings are attributable to actual student characteristics: median MCAT scores, median grade-point average, or acceptance rate. In comparison, the ratio of fulltime basic science and clinical faculty to medical students is the much-larger portion of this section, accounting for 15%. 52 Clearly, focusing on student factors is largely inconsequential compared to the role of the number of full-time basic science and clinical faculty, and is not likely materially to affect the ranking of over half the medical schools in the US.
Living-learning communities
There is convincing evidence that participation in livinglearning communities associated with health care and STEM programs at the undergraduate level is associated with many positive outcomes, including smoother academic transitions to college and an increased sense of belonging. 45, 46 In addition, URIM and first-generation students demonstrate increased 
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Vick et al benefits from participating in living-learning communities with a STEM focus. 46 For URIM, first-generation college students, and underprivileged students, faculty involvement in these communities may be their only outlet to share their college experience, thereby improving retention. As such, significant efforts should be directed toward connecting first-generation URIM and disadvantaged students with faculty. 47 Integration of the faculty into the residence-hall environment facilitates student feedback from faculty and avoids feelings of inadequacy and anxiety that accompany delays in communication.
Conclusion
Diversity is of compelling interest to us all, and should pervade all aspects of higher education, including admissions, the curriculum, student services and activities, and our faculties. 54 The aim of medical education is to cultivate a workforce with the perspectives, aptitudes, and skills needed to fuel community-responsive health-care institutions. A commitment toward diversity needs to be made. Otherwise, these thoughts and beliefs being expressed are only an interest that lasts as long as it is convenient. That commitment should translate into concrete plans and resources for diversity efforts. "Diversity" should be a noun reflecting facts, not a verb reflecting intentions, real or imagined.
